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Abstract
Tagetes pauciloba, a species previously included in the synonymy of T. filifolia, is reinstated as a distinct species, and T. 
mendocina is placed in the synonymy of T. pauciloba. An epitype of T. pauciloba is designated. A revised morphological 
description of T. pauciloba is presented, including the presence of gemmiferous roots noted for the first time in Argentinian 
species of Tagetes. Distribution of T. pauciloba and T. filifolia in Argentina is mapped. A key to distinguish T. pauciloba from 
its Argentinian congeners with perennial habit is provided.
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Introduction
Tagetes Linnaeus (1753: 887) is an American genus with a continuous distribution from southwestern United States 
to central Chile and northern Patagonia in Argentina (Neher 1966, Gutiérrez & Stampacchio 2015, Schiavinato et al. 
2017). According to Soule (1996), its greatest species richness was recorded in Mexico; however, there is another 
diversity center in Argentina, were 12 species occur (Gutiérrez & Stampacchio 2015, Schiavinato et al. 2017).
 Tagetes filifolia Lagasca (1816: 28) was originally described as an annual herb from Mexico. According to various 
authors, T. filifolia shows morphological variability in a wide range of ecological conditions (Ariza Espinar 1967, 
Keil 1975, Williams 1976, Gutiérrez & Stampacchio 2015, Pruski 2015). Although its presence in Argentina has been 
ignored by Zelada (1918) and Ferraro (1955) and later questioned by Cabrera (1978), the most recent studies indicate 
that T. filifolia occurs in Argentina at the southern limit of its continuous distribution from Mexico (Schiavinato et al. 
2017).
 Tagetes pauciloba Candolle (1836: 644) was originally described as a perennial subshrub from “Chile”. Hooker & 
Arnott (1841) and Hicken (1930) reported T. pauciloba from Mendoza province, western Argentina. Some years later, 
Neher (1966) included T. pauciloba in the synonymy of T. filifolia, and this was followed by some authors in regional 
floristic studies (Keil 1975, Gutiérrez & Stampacchio 2015).
 As part of our revision (in progress) of the South American species of Tagetes, we detected that the protologue and 
type specimens of T. pauciloba differ markedly from those of T. filifolia. Also, a comprehensive study of protologues, 
type specimens and field observations indicated that T. pauciloba fits with the description of T. mendocina Philippi 
(1865: 337), a perennial species that inhabits western Argentina, in Catamarca, La Pampa, La Rioja, Mendoza, San 
Juan and San Luis provinces (Gutiérrez & Stampacchio 2015). On the other hand, the presence of T. pauciloba in 
Chile is doubtful because there is no herbarium specimen collected in Chile that fits the protologue, except the type 
specimen, which is labeled “Chile” without locality data.
 In this paper, T. pauciloba is reinstated as a correct species name, and T. mendocina is placed in the synonymy 
of T. pauciloba. The perennial habit of T. pauciloba is confirmed, reporting here the presence of gemmiferous roots 
in Argentinian species of Tagetes for the first time. An epitype has been chosen, based on what can be deduced about 
the original collection locality, in the absence of direct evidence. Finally, a key is presented to differentiate this species 
from its congeners with perennial habit: T. campanulata Grisebach (1874: 188), T. perezii Cabrera (1937: 186) and T. 
riojana Ferraro (1955: 34).
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Materials and methods
We analyzed the protologues and specimens (types and non-types) from the following herbaria: BA, BAA, BAB, 
CORD, LIL, LP, MERL, SGO and SI (Thiers 2013). When physical specimens were not available, their photographs 
were obtained from JSTOR (2017) or virtual herbaria (E [http://elmer.rbge.org.uk/bgbase/vherb/bgbasevherb.php], 
G [http://www.ville-ge.ch/musinfo/bd/cjb/chg/?lang=en] and P [https://science.mnhn.fr/all/search]), or digital images 
were requested from curators of the herbaria and then analyzed. We also conducted field observations of Tagetes 
species in western and central Argentina.
 The material used for the anatomical study of T. pauciloba roots was obtained from plants collected by the first 
author in a field trip to Manzano Histórico (33º 36.290´S 69º 26.621´W), Mendoza province. A voucher specimen 
was deposited at Gaspar Xuarez Herbarium (BAA). Small pieces of roots were fixed in FAA for 48 hours and later 
softened in water-glycerin for several days in an oven at 42° C. Subsequently, it was dehydrated in a series of ethanol 
solutions of increasing concentrations, clarified with xylol and included in pure paraffin (Johansen 1940). Sections 
(10–15 μm thick) were cut using a Minot rotary microtome. The material was stained with safranin combined with fast 
green (D’Ambrogio de Argüeso 1986) and mounted in Canada balsam. The photomicrographs were taken using a Zeiss 
Axioplan fluorescence microscope.
 For the description of T. pauciloba we based our study on morphology: habit, leaves, capitula, phyllaries and 
flowers.
Results and Discussion
Clarification of Tagetes pauciloba
Our examination of the protologues and digital images of type specimens showed that Tagetes pauciloba and T. 
filifolia are actually different: T. pauciloba has a perennial habit with pedunculate capitula (occasionally subsessil) 
and cylindrical involucre with 5 phyllaries, mutic, with linear glands; ray florets ca. 5. On the other hand, T. filifolia is 
annual, with sessile or subsessile (occasionally pedunculated) capitula and fusiform involucres with 5 phyllaries, apex 
toothed, with punctiform glands; ray florets 1–3 (see Table 1). For the differences outlined above, T. pauciloba is here 
rehabilited as a valid species.
 Moreover, our critical analysis of the protologue and type specimen of T. mendocina revealed that it is identical to 
T. pauciloba, differing only in the number of leaf lobes: in T. pauciloba the leaves have 1–2 pairs of segments, while 
in T. mendocina they have 3–5 pairs of segments. Several botanists (e.g. Ariza Espinar 1967; Gutiérrez & Stampacchio 
2015) indicated that the latter species shows leaves with a variable level of division, depending on their position in the 
plant architecture: lower leaves can have up to 6 pairs of segments; upper leaves can have 1 or 2 pairs of segments. Our 
examination of herbarium specimens and our observations in the field confirmed that. For the evidence stated above, 
we conclude that T. mendocina is a synonym of T. pauciloba.
TABLE  1. Morphological differences between T. filifolia and T. pauciloba
Characters T. filifolia T. pauciloba
Habit Annual Perennial
Involucre Fusiform Cylindrical
Involucre glands Punctiform Linear
Phyllaries apex Truncated, toothed Acute or obtuse, mutic
Ray florets 1–3 5
Epitypification of Tagetes pauciloba
Candolle (1836: 644) indicated that the type specimen of Tagetes pauciloba was collected by Thaddäeus Haenke 
in Chile. The herbarium and types of Candolle are deposited at G (Stafleu & Cowan 1976). We found the holotype 
of T. pauciloba (G 00456857, image avalaible at <http://www.ville-ge.ch/imagezoom/?fif=cjbiip/cjb38/img_183/
GDC026224_1.ptif&cvt=jpeg>) and a specimen indicated as an isotype in P (P 02140934, image avalaible at <http://
mediaphoto.mnhn.fr/media/1444270918729L9yyYg2DY6bJBDGW>) (Fig. 1). Those specimens are poor in vegetative 
and reproductive material, and they are insufficient for a correct identification of the species, their perennial habit and 
division of leaves. 
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FIGURE  1. Isotype sheet of Tagetes pauciloba (P).
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 Moreover, several authors indicated that the presence of T. pauciloba in Chile is doubtful (Gay 1849, Reiche 1903, 
Gutiérrez & Stampacchio 2015). During the study of Chilenian specimens of Tagetes deposited in the greatest herbaria 
of Argentina and Chile, we have not found any Chilenian specimen that fits the protologue of T. pauciloba. According 
to Haenke´s biographers (Presl 1827, Goodman 1972, David et al. 2001), in 1790 he left Buenos Aires on February 24 
and arrived to Mendoza on March 17. After 4 days, he continued to Santiago to join the Malaspina Expedition. When 
he arrived to Santiago, he had collected nearly 1400 herbarium specimens. Though the evidence outlined above is very 
limited, it is not unreasonable to think that the type material of T. pauciloba was collected by Haenke in Mendoza and 
not in Chile.
 According to the Melbourne Code (McNeill et al. 2012), we designated an epitype for T. pauciloba (Fig. 2). This 
specimen, deposited in BAA (BAA 00004830), was collected by the first author in a field trip to Villavicencio (32º 
31,885´S, 69º 01,328´W), Mendoza province, where also the holotype of Tagetes mendocina was presumably found.
FIGURE  2. Epitype sheet of Tagetes pauciloba (BAA).
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Anatomic study of gemmiferous roots of Tagetes pauciloba
In addition to the taxonomic revision, morpho-anatomical studies of vegetative organs and secretory tissues in the 
genus Tagetes are being carried out. Specimens of T. pauciloba collected in the field showed a structure that seems to 
be a gemmiferous root (Fig. 3: A). Anatomical studies confirmed that this structure is actually a root, as we can observe 
in the cross section (Fig. 3: B). This observation constitutes the first mention of the presence of gemmiferous roots in 
Argentinian species of Tagetes.
FIGURE  3. Gemmiferous root of Tagetes pauciloba. A. External view (arrow indicates the section zone). B. Cross section of the central 
area of the root (px = primary xylem; sx = secondary xylem; xr = xylem ray; note the absence of pith). Scale bar=100 μm.
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Taxonomic treatment
Tagetes pauciloba Candolle (1836: 644). 
Type:—‘CHILE’ but likely ARGENTINA. ‘Chile’, T. Haenke s.n. (holotype G 00456857 [photo!]; isotype P 02140934 ex Herb. Sch. Bip. 
in Herb. E. Cosson [photo!]).
Epitype (designated here):—ARGENTINA. Mendoza: Las Heras department, Villavicencio, 2176 m, 32º 31,885´S 69º 01,328´W, 15 
February 2016, D. Schiavinato, D. Sbarra & F. Ratto 23/2016 (BAA 00004830!).
= Tagetes mendocina Philippi (1865: 337), syn. nov. 
Type:—ARGENTINA. Mendoza, Cordillera de los Andes cerca de Villavicencio, 19 April 1863, M. Landbeck s.n. (holotype SGO 
000006357!).
Description
Perennial subshrubs or shrubs with xylopodium and gemmiferous roots, 0.25–0.90 m tall, aromatic. Stems several, 
erect, ramified, glabrous, foliaceous. Leaves herbaceous, opposite below, most of the superior ones subopposite, shortly 
petiolate or subsessil, glabrous, leaf blade ovate to obovate, (1–)2–4(–7) × (0.5–)1–3(–4) cm, pinnately dissected 
into 1–6 pairs of linear-ovate lobes, (3–)6–20(–30) × 0.5–3.5 mm, entire or dentate, with pellucid, circular-ovate 
glands, 0.3–0.5 × 0.15–0.25 mm. Capitula radiate, heterogamous, 1–3, in lax terminal corymbiform inflorescences, 
pedunculated or rarely subsessile. Receptacles flat or slightly convex, naked. Involucres cylindrical, (10–)11–14(–19) 
× 4–5(–6) mm. Phyllaries 5, in one series, connate except the apex, oblong, glabrous, streaked with numerous linear 
glands, 1–2 × 0.15–0.3 mm, most of the upper one elliptic, 0.5–0.6 × 0.2–0.4 mm, apex of phyllaries triangular, 0.9–
1.5 mm, acute or obtuse, hispidulous at margins. Ray florets 5, pistillate, corolla yellow, tube 5–6 mm long, pubescent, 
ligule oblong, (3–)5–9 × (2.5–)3–5 mm, entire or 2–3-lobate, glabrous; style branches linear, 1.7–2 mm long, apex 
obtuse, papillose. Disc florets 9–25, perfect, corollas yellow, tubular, 5-dentate, tube 6.5–17 mm, pubescent, lobes 
0.75–1.50 mm long, glabrous. Anthers 5, rounded at the base, 2–2.5 mm × 0.3–0.5 mm, apical appendages triangulate, 
0.6–0.75 × 0.3–0.4 mm, filament collar cylindrical, 0.4–0.7 × 0.15–0.25 mm; style branches linear, 1.25–2 mm long, 
bearing a short, obtuse papillate appendage, ca. 0.3 mm long. Achenes 6–10 × 0.5–1 mm, cylindrical to subfusiform, 
5-ribbed, pubescent in the entire surface, black at maturity. Pappus of 5 inequeal scales in 1 series, some aristiform, 3–6 
mm long, barbellate, and the rest scamiform, 1–2 mm long, with apex setose or fimbriate; sometimes 1–5 additional 
scales, very reduced, 0.1–0.8 mm long (Fig. 4: A–B).
Habitat and distribution
Tagetes pauciloba inhabits xeric areas in western Argentina, in the phytogeographical province Monte (Cabrera & 
Willink 1980). It grows on rocky soils, from 900 to 3500 m above sea level (Fig. 4: C; Fig. 5).
Some authors indicated that T. mendocina (now placed in the synonymy of T. pauciloba) occurs in Chile (Neher 1966, 
Katinas & Gutiérrez 2013). However, this information is doubtful because this species has not been documentably 
collected in Chile yet.
Phenology
Blooming from November to May.
Etymology
The specific epithet pauciloba refers to the low number of leaf lobes.
Iconography
Ariza Espinar (1967: fig. 2, as Tagetes mendocina Phil.); Gutiérrez & Stampacchio (2015: 124, as Tagetes mendocina 
Phil.; avalaible from [http://www.floraargentina.edu.ar/]).
 Katinas & Gutiérrez (2013: fig. 270, as Tagetes mendocina Phil.).
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FIGURE 4. Tagetes pauciloba in the wild (Mendoza, Argentina). A, B. Capitula. C. Habitat.
Additional specimens examined 
Tagetes filifolia Lag.
ARGENTINA. Córdoba: Punilla department, Provincial route 34 km 43, 2127 m, 31º 37.121´S 64º 51.408´W, 24 
February 2016, D. Schiavinato et al. 131/2016 (BAA). Jujuy: Cochinoca department, National Route 9 Km 1910,5 
between Abra Pampa and La Quiaca, 3490 m, 22º 38´ 37.7´´S 65º 41´ 57.7´´W, 12 March 2018, D. Schiavinato et 
al. 65/2018 (BAA). Salta: Chicoana department, Puente El Maray, 2201 m, 25º 10´ 46.60´´S 65º 46´ 37.17´´W, 20 
February 2016, D. Schiavinato et al. 104/2016 (BAA). Tucumán: Tafí del Valle department, Provincial route 307, 
canyon between Carapunco and La Bolsa, 3011 m, 26º 45.873´S 65º 44.173´W, 18 February 2016, D. Schiavinato et 
al. 86/2016 (BAA).
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FIGURE  5. Distribution of Tagetes pauciloba and T. filifolia in Argentina.
Tagetes pauciloba DC.
ARGENTINA. Catamarca: Andean region, no date, without collector (LP 005162). La Pampa: Chical-Co department, 
Cerro Agua de Torres, 1033 m, 36º 11.668´S 68º 08.479´W, 4 February 2018, D. Schiavinato et al. 31/2018 (BAA). 
La Rioja: La Madrid department, Sierra de Umango, April 1946, Dirección de Lanas s.n. (LP). Mendoza: Las Heras 
department, between Picheuta river and Polvaredas, 2050 m, 28 February 1985, A. Ambrosetti 1484 (CORD, MERL 
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39741), La Crucecita, 19 February 1944, A. Burkart 14947 (SI 017195); National route 7, 2054 m, 32º 41.317 ´S 69º 
31.595´W, 4 March 2017, D. Schiavinato et al. 9/2017 (BAA), National route 7, 2050 m, 32º 41.306´S 69º 31.582´W, 
4 March 2017, D. Schiavinato et al. 10/2017 (BAA), National route 7, 2013 m, 32º 41.867´S 69º 31.875´W, 4 March 
2017, D. Schiavinato et al. 11/2017 (BAA), National route 7, crossing with the Arroyo Seco channel, 1890 m, 32º 
36.840´S 69º 26.053´W, 5 March 2017, D. Schiavinato et al. 15/2017 (BAA), National route 7, 7 km E of Polvaredas, 
2300 m, 20 January 1985, J. H. Hunziker et al. 11240 (SI); Villavicencio, Provincial route 52, 2149 m, 32º 31.879´S 69º 
01.338´W, 2 February 2018, D. Schiavinato et al. 18/2018 (BAA), Villavicencio, 12 February 1933, A. Ruiz Leal 1058 
(LIL, MERL), Villavicencio, 1700 m, 21 January 1948, J. H. Hunziker 3112 (BAB 72102, CORD, LP), Villavicencio, 
1700–1800 m, 20 April 1942, A. Ruiz Leal 8051 (MERL), Villavicencio, 12 January 1969, H. Fabris & J. Crisci 
7520 (LP, P 02509475 [photo!]). Luján de Cuyo department, Cacheuta, Provincial route 82, 2022 m, 33º 02.016´S 
69º 06.357´W, 2 February 2018, D. Schiavinato et al. 20/2018 (BAA), Cacheuta, 30 November 1913, R. Sanzin 219 
(SI), Cacheuta, 10 April 1937, A. Burkart 8383 (SI 017190, SI 017191), Cacheuta, 10 April 1937, A. Burkart 8394 
(SI 017192, SI 017193); National route 7, 1423 m, 32º 57.016´S 69º 12.664´W, 6 March 2017, D. Schiavinato et al. 
26/2017 (BAA); Provincial route 89, 2196 m, 33º 03.276´S 69º 17.748´W, 15 February 2016, D. Schiavinato et al. 
15/2016 (BAA). Malargüe department, Provincial route 180, between Agua Escondida and Malargüe, 1654 m, 36º 
08.882´S 68º 41.765´W, 4 February 2018, D. Schiavinato et al. 33/2018 (BAA). San Rafael department, Cuesta de 
los Terneros, National route 144 Km 687, 1133 m, 34º 42.432´S 68º 24.067´W, 6 March 2017, D. Schiavinato et al. 
34/2017 (BAA); Provincial route 184, 1414 m, 35º 19.300´S 68º 28.471´W, 3 February 2018, D. Schiavinato et al. 
28/2018 (BAA); Sierra del Nevado, Zanjón del Plateado in front of Cerros Morados, 1650 m, 35º 40´S 68º 23´W, 8 
December 1973, O. Boelcke 15720 (BAA, MERL 38679); Volcán Diamante, between 1800 meters and the edge of the 
crater, northeast slope, 21 February 1955, A. Ruiz Leal 17013 (LP, MERL); Volcán Diamante, no date, Gillies 150 (E 
00322861 [photo!]). Tunuyán department, Cuchilla de la Virgen, 1600 m, 24 February 1941, A. Castellanos s.n. (BA 
36927, LP), Las Peñas, Cuchilla de la Virgen, 1600 m, 24 February 1941, A. Ruiz Leal 7571 (LIL, MERL); between 
Paso de los Puntanos and Los Arenales, 18 February 1934, A. Ruiz Leal 2158 (MERL), Manzano Histórico, Cascada 
de la Vieja, 1961 m, 33º 36.290´S 69º 26.621´W, 2 February 2018, D. Schiavinato et al. 21/2018 (BAA). Tupungato 
department, Santa Clara, 2300 m, 2 February 1950, M. A. Palacios & B. Balegno 4545 (LIL). San Juan: Valle Fértil 
department, Sierra de Valle Fértil, about 9 km southwest of Valle Fértil, 12 December 1963, L. Ariza Espinar 1750 
(CORD), Sierra de Valle Fértil, Cerro de la Antena, 13 April 2001, C. Luján 74 (CORD); Ischigualasto, 22 April 1973, 
F. A. Roig & E. Méndez 7809 (MERL 39038). San Luis: Belgrano department, east slope of Sierra del Gigante, 1944, 
J. R. Guiñazú 28 ½ (LP).
Key to Argentinian species of Tagetes with perennial habit
1.  Phyllaries 2–3 .......................................................................................................................................................................T. riojana
–   Phyllaries 5–8 .....................................................................................................................................................................................2
2.  Limb of ray florets 12–14 mm long; leaf lobes ovate, 5–8 mm wide, sharply serrate ................................................T. campanulata
–   Limb of ray florets 2.5–9 mm long; leaf lobes linear-ovate, 0.5–3.5 mm wide, entire or  dentate but not serrate ............................3
3.  Leaves subfleshy, 1–3 × 0.5–1 cm, limb of ray florets ca. 2.5 mm long ...............................................................................T. perezii
–  Leaves herbaceous, 1–7 × 0.5–4 cm; limb of ray florets (3–)5–9 mm long.....................................................................T. pauciloba
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